Epidemiological studies have shown that several risk factors, such as increasing age, hypertension, heart failure, myocardial infarction, and valvular heart disease, are known to be independent predictors of the development of atrial fibrillation (AF) (1). Among them, the relative risks due to hypertension are lower, compared with heart failure and valvular disease; however, the population at risk of AF as a result of hypertension is high because it is epidemiologically the most prevalent, especially among the elderly. Therefore, it is important to prevent the development of AF in patients with hypertension. Electrical and structural remodeling in both the atria and the pulmonary veins (PVs) has been observed at the time AF occurred in patients with hypertension (2). Unfortunately, the therapeutic options for structural remodeling (i.e., reverse remodeling) of the atria are currently limited.
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Several animal models of hypertension have revealed that left atrial (LA) dilatation and increased interstitial fibrosis led to slowing of conduction and the promotion of AF (3-5). The majority of these animal models were focused on the remodeling of the atria; limited data are available regarding the PVs.
In this issue of the Anatolian Journal of Cardiology, the article "Electrical and histological remodeling of the pulmonary vein in hypertensive rats: indication of initiation and maintenance of atrial fibrillation" investigated the role of electrophysiological and structural PV remodeling in the mechanistic link between hypertension and AF. The authors found that interstitial fibrosis of the LA and PV was greater in two-kidney-one-clip (2K1C) hypertensive rats than in sham rats. In addition, interstitial fibrosis was more prominent in the PVs (27.55±2.20%) compared with the LA (16.96±3.57%), which was consistent with previous reports using a Dahl salt-sensitive hypertension rat model (4) . The PVs may be more vulnerable to a pro-fibrotic response due to hypertension than the LA. It is crucial to prevent the progression of fibrotic changes in the PVs. However, it has been reported that treatment for hypertension did not completely eliminate the development of AF associated with hypertension (6) . In addition to blood pressure control for hypertension, anti-fibrotic therapy for the PVs, especially in the early stage of hypertension, might be a promising approach for primary prevention of AF in patients with hypertension. The authors also investigated electrical remodeling of the PVs in hypertensive rats, but electrophysiological changes in the PVs in hypertensive rats needs further clarification. This electrophysiological study using conventional microelectrodes was performed only in the LA. The results of protein expression of cardiac ion channels are not always consistent with the electrophysiological results. Further study will be needed to clarify the detailed mechanisms of PV arrhythmogenic substrate for AF due to hypertension. We might need to treat the AF substrate prior to AF onset.
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